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FIG. lOA 

1 ataacagcat gaagtgccgt ggaactggaa taggcgtgtc ctctccctcg accctccccc 

61 tccttgtccc tctgctcacc cctcgctcgt tccctccctc cggcgagggc cgcctttata 

121 acaactgctc agagtgcgag ggcgggatag ctgtccaagg tctcccccag cactgaggag 

181 ctcgcctgct gccctcttgc gcgcgggaag cagcaccaag ttcacggcca acgccttggc 

241 actagggtcc agaatggcta caacagtccc tgatggttgc cgcaatggcc tgaaatccaa 

301 gtactacaga ctttgtgata aggctgaagc ttggggcatc gtcctagaaa cggtggccac 

361 agccggggtt gtgacctcgg tggccttcat gctcactctc ccgatcctcg tctgcaaggt 

421 gcaggactcc aacaggcgaa aaatgctgcc tactcagttt ctcttcctcc tgggtgtgtt 

4 81 gggcatcttt ggcctcacct tcgccttcat catcggactg gacgggagca cagggcccac 

541 acgcttcttc ctctttggga tcctcttttc catctgcttc tcctgcctgc tggctcatgc 

601 tgtcagtctg accaagctcg tccgggggag gaagcccctt tccctgttgg tgattctggg 

661 tctggccgtg ggcttcagcc tagtccagga tgttatcgct attgaatata ttgtcctgac 

721 catgaatagg accaacgtca atgtcttttc tgagctttcc gctcctcgtc gcaatgaaga 

781 ctttgtcctc ctgctcacct acgtcctctt cttgatggcg ctgaccttcc tcatgtcctc 

841 cttcaccttc tgtggttcct tcacgggctg gaagagacat ggggcccaca tctacctcac 

901 gatgctcctc tccattgcca tctgggtggc ctggatcacc ctgctcatgc ttcctgactt 

961 tgaccgcagg tgggatgaca ccatcctcag ctccgccttg gctgccaatg gctgggtgtt 

1021 cctgttggct tatgttagtc ccgagttttg gctgctcaca aagcaacgaa accccatgga 

1081 ttatcctgtt gaggatgctt tctgtaaacc tcaactcgtg aagaagagct atggtgtgga 

1141 gaacagagcc tactctcaag aggaaatcac tcaaggtttt gaagagacag gggacacgct 

1201 ctatgccccc tattccacac attttcagct gcagaaccag cctccccaaa aggaattctc 

1261 catcccacgg gcccacgctt ggccgagccc ttacaaagac tatgaagtaa agaaagaggg 

1321 cagctaactc tgtcctgaag agtgggacaa atgcagccgg gcggcagatc tagcgggagc 

1381 tcaaagggat gtgggcgaaa tcttgagtct tctgagaaaa ctgtacaaga cactacggga 

14 41 acagtttgcc tccctcccag cctcaaccac aattcttcca tgctggggct gatgtgggct 

1501 agtaagactc cagttcttag aggcgctgta gtattttttt ttttttgtct catcctttgg 

1561 atacttcttt taagtgggag tctcaggcaa ctcaagttta gacccttact ctttttgttt 

1621 gttttttgaa acaggatctt gctctgtcac ccaggcttga gtgcagtggt gcgatcacag 

1681 cccagtgcag cctcgaccac ctgtgctcaa gcaatcctcc catctccatc tcccaaagtg 

1741 ctgggatgac aggcgtgagc cacagctccc agcctaggcc cttaatcttg ctgttatttt 

1801 ccatggacta aaggtctggt catctgagct cacgctggct cacacagctc taggggcctg 

1861 ctcctctaac tcacagtggg ttttgtgagg ctctgtggcc cagagcagac ctgcatatct 

1921 gagcaaaaat agcaaaagcc tctctcagcc cactggcctg aatctacact ggaagccaac 

1981 ttgctggcac ccccgctccc caacccttct tgcctgggta ggagaggcta aagatcaccc 

2041 taaatttact catctctcta gtgctgcctc acattgggcc tcagcagctc cccagcacca 
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FIG, lOB 

2101 attcacaggt cacccctctc ttcttgcact gtccccaaac ttgctgtcaa ttccgagatc 

2161 taatctcccc ctacgctctg ccaggaattc tttcagacct cactagcaca agcccggttg 

2221 ctccttgtca ggagaatttg tagatcattc tcacttcaaa ttcctggggc tgatacttct 

2281 ctcatcttgc accccaacct ctgtaaatag atttaccgca tttacggctg cattctgtaa 

2341 gtgggcatgg tctcctaatg gaggagtgtt cattgtataa taagttattc acctgagtat 

2401 gcaataaaga tgtggtggcc actctttcat ggtggtggca gcaaaaaaaa aaaaaa 
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FIG- llA 

1 MATTVPDGCR NGLKSKYYRL CDKAEAWGIV LETVATAGW TSVAFMLTLP ILVCKVQDSN 

61 RRKMLPTQFL FLLGVLGIFG LTFAFIIGLD GSTGPTRFFL FGILFSICFS CLLAHAVSLT 

121 KLVRGRKPLS LLVILGLAVG FSLVQDVIAI EYIVLTMNRT NVNVFSELSA PRRNEDFVLL 

181 LTYVLFLMAL TFLMSSFTFC GSFTGWKRHG AHIYLTMLLS lAIWVAWITL LMLPDFDRRW 

241 DDTILSS7VLA ANGWVFLLAY VSPEFWLLTK QRNPMDYPVE DAFCKPQLVK KSYGVENRAY 

301 SQEEITQGFE ETGDTLYAPY STHFQLQNQP PQKEFSIPRA HAWPSPYKDY EVKKEGS 
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FIG. IIB 

1 ataacagcatgaagtgccgtggaactggaataggcgtgtcctctccctcgaccctccccc 60 

61 tccttgtccctctgctcacccctcgctcgttccctccctccggcgagggccgcctttata 120 

121 acaactgctcagagtgcgagggcgggatagctgtccaaggtctcccccagcactgaggag 180 

181 ct cgcctgct gccct cttgcgcgcgggaagcagcaccaagttcacggccaacgccttggc 240 

241 actagggtccagaatggctacaacagtccctgatggttgccgcaatggcctgaaatccaa 300 

1 MATTVPDGCRNGLKSK 16 

301 gtactacagactttgtgataaggctgaagcttggggcatcgtcctagaaacggtggccac 360 

17 YYRLCDKAEAWGIVLETVAT 36 

361 agccggggttgtgacctcggtggccttcatgctcactctcccgatcctcgtctgcaaggt 420 

37 AGVVTSVAFMLTLPILVCKV 56 

421 gcaggactccaacaggcgaaaaatgctgcctactcagtttctcttcctcctgggtgtgtt 4 80 

57 QDSNRRKMLPTQFLFLLGVL 76 

481 gggcatcttt ggcctcaccttcgccttcat cat cggactggacgggagcacagggcccac 540 

77 GIFGLTFAFIIGLDGSTGPT 96 

54 1 acgcttcttcctctttgggatcctcttttccatctgcttctcctgcctgctggctcatgc 600 

97 RFFLFGILFSICFSCLLAHA 116 

601 tgtcagtctgaccaagctcgtccgggggaggaagcccctttccctgttggtgattctggg 660 

117 VSLTKLVRGRKPLSLLVILG 136 

661 tctggccgtgggcttcagcctagtccaggatgttatcgctattgaatatattgtcctgac 720 

137 LAVGFSLVQDVIAIEYIVLT 156 

721 catgaataggaccaacgtcaatgtcttttctgagctttccgctcctcgtcgcaatgaaga 780 

157 MNRTNVNVFSELSAPRRNED 176 

781 ctttgtcctcctgctcacctacgtcctcttcttgatggcgctgaccttcctcatgtcctc 840 

177 FVLLLTYVLFLMALTFLMSS 196 

841 cttcaccttctgtggttccttcacgggctggaagagacatggggcccacatctacctcac 900 

197 FTFCGSFTGWKRHGAHIYLT 216 

901 gatgctcctctccattgccatctgggtggcctggatcaccctgctcatgcttcctgactt 960 

217 MLLS lAIWVAWITLrMLPDF 236 

961 tgaccgcaggtgggatgacaccatcctcagctccgccttggctgccaatggctgggtgtt 1020 

237 DRRWDDTILSSALAANGWVF 256 

1021 cctgttggcttatgttagtcccgagttttggctgctcacaaagcaacgaaaccccatgga 1080 

257 LLAYVSPEFWLLTKQRNPMD 276 

1081 ttatcctgttgaggatgctttctgtaaacctcaactcgtgaagaagagctatggtgtgga 114 0 

277 YPVEDAFCKPQLVKKSYGVE 296 

1141 gaacagagcctactctcaagaggaaatcactcaaggttttgaagagacaggggacacgct 1200 

297 NRAYSQEEITQGFEETGDTL 316 
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FIG. lie 
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FIG. 12 



GPCR5D_HUMAN MYKDHIESTGD 

GPCR5D_MOUSE IyEdBvKSTED 

RAI 3_HUMAN MATT^PD^RNOfflKS 

GPRC5B_HUMAN MFVASERKMRAHQVLTFLL. . . LFVITSVASENASTSrSgLD IlPQ| 
GPRC5C_HUMAN MAIHKALVMCLGLPLFLFPG . AWAQGH|PP^SQg]np: 



GPCR5D_HUMAN 
GPCR5D_MOUSE 
RAI3_HUMAN 
GPRC5B_HUMAN 
GPRC5C__HUMAN 

GPCR5D_HUMAN NQQI 
GPCR5D_MOUSE NHq| 
RAI3_HUMAN 
GPRC5B_HUMAN 
GPRC5C_HUMAN 

GPCR5D_HUMAN St 

GPCR5D_MOUSE Bl 

RAI3_HUMAN "I 
GPRC5B_HUMAN 

GPRC5C_HUMAN NT 

GPCR5D_HUMAN 
GPCR5D__MOUSE 
RAI3_HU^4AN 
GPRC5B_HUMAN 
GPRC5C_HUMAN AL| 

GPCR5D_HUMAN 
GPCR5D_MOUSE 
RAI3__HUMAN 
GPRC5B_HUMAN 
GPRC5C HUMAN 





(QVPfflORg |R Stqe PiR| 

srTPNYigpgSQPRMRE^^EEDVQLPRAYl 



eQ|lkeq.kgqsmf| 




GPCR5D_HUMAN RDSD|gEE . . DVALTSYGTPIQPQTVDPTQECF|PQAKLSPQQDAGGV~ 



GPCR5D_MOUSE C- 
RAI3_HUMAN 
GPRC5B_HUMAN 
GPRC5C HUMAN 



I TQ|FEE TGDTL YAP YS THFQL QNQPP QKE FS |PRAHAWPS P YKD Y EfflKKEfflS 

a.HN^LRTAGFPNGSLGKRPSGSLGKRPSAPFRSNVYQPTEMAV. . . HlNgStIPTAPP 
a . PvlgKRPVS . PY SGYNGQ LiTSVYQPTEMALMHKjpSEgAYDI ILP 



GPCR5D_HUMAN 

GPCR5D_MOUSE 

RAI3_HUMAN 

GPRC5B_HUMAN SHTGRHLW 

GPRC5C HUMAN RATANSQVMGSANSTLRAEDMYSAQSHQAATPPKDGKNSQVFRNPYVWD 



D0251 NP 



17/45 



FIG. 13 
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FIG. 14A 



Antisense to RAI3 Increased Expression of IkB 
mRNA in A549 Cells 
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FIG. 14B 



Antisense to RAI3 Reduced Expression of E-Selectin on 
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FIG. 19A 

GPCR5D_HUMAN NQQTAPVRYFLFGVLFALCFSCLLAHASgLVKLVRGCVSFSWTTILCIAIGCSLLQIII 

GPCR5D_M0USE nhqtapvryflfgvlfaicfscllahasHlvklvrgrvsfcwttilfiaigvsllqtii 



RAI3_HUMAN 

RAI3_M0USE 

RAI3_RAT 

RAI3_C0W 

RAI3_HUMAN 
(w/SNP S/G) 



DGSTGPTRFFLFGILFSICFSCLLAHAV^LTKLVRGRKPLSLLVILGLAVGFSLVQDVI 
DGATGPTRFFLFGVLFAICFSCLLAHAFgLIKLVRGRKPLSWLVILSLAVGFSLVQDVI 
DRATGPTRFFLFGVLFALCFSCLLAHAF^LIKLVRGRKPLSWLVILSLAVGFSLVQDVI 
NGGTGPTRFFLFGVLFALCFSCLLVHAFgLTKLVRGRQPLSMLVMLGLALGFSLVQDII 
DGSTGPTRFFLFGILFSICFSCLLAHAVGLTKLVRGRKPLSLLVILGLAVGFSLVQDVI 



FIG. 19B 

GPCR5D_HUMAN RDSgGAEE. . DVALTSYGTPIQPQTVDPTQECFIPQAKLSPQQDAGGV 

GPCR5D_M0USE C ' 

RAI3__HUMAN EITQGFEETGDTLYAPYSTHFQLQNQPPQKEFSIPRAHAWPSPYKDYEVKKEGS- 

RAI3_M0USE EITQGL. EMGDTLYAPYSTHFQLQNH. . QKDFSIPRAQAPASPYNDYEGRKGDS 

RAI3_HUMAN EITgGFEETGDTLYAPYSTHFQLQNQPPQKEFSIPRAHAWPSPYKDYEVKKEGS- 
(w/SNP Q/R) 
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FIG. 20 

HUMAN: 6 PDGCRNGLKSKYYRLCDICAEAWGIVLETVATAGWTSVAFMLTLPILVCKVQDSNRRKML 65 

P GCR+ L S+Y+RLCD AE WGI LET A G V VA M L L+CKVQDSN+RKML 
MOUSE: 124 PSGCRSDLDSRYHRLCDLAEGWGIALETLAAVGAVATVACMFALVFLICKVQDSNKRKML 3 03 

§ 

HUMAN: 66 PTQFLFLLGVLGIFGLTFAFIIGLDGSTGPTRFFLFGILFSICFSCLU\HAVSLTKLVRG 125 

P QFLFLLGVLG+FGLTFAFII LDG+TGPTRFFLFG+LF+ICFSCLLAHA +L KLVRG 
MOUSE: 304 PAQFLFLLGVLGVFGLTFAFIIKLDGATGPTRFFLFGVLFAICFSCLLAHAFNLIKLVRG 483 

i 

HUMAN: 126 RKPLSLLVILGLAVGFSLVQDVIAIEYIVLTMNRTNVNVFSELSAPRRNEDFVLLLTYVL 185 

RKPLS LVIL LAVGFSLVQDVIAIEY+VLTMNRTNVNVFSEL APRRNEDFV+LL YVL 
MOUSE: 484 RKPLSWLVILSLAVGFSLVQDVIAIEYLVLTMNRTNVNVFSELPAPRRNEDFVMLLIYVL 663 



HUMAN: 186 FLMALTFLMSSFTFCGSFTGWKRHGAHIYLTMLLSIAIWVAWITLLMLPDFDRRWDDTIL 245 

LM LTF S FCGSF+GWKRHG HI T LSIAIWVAWI LL++PD DR+WDDTIL 
MOUSE: 664 VLMVLTFFASFLVFCGSFSGWKRHGFHICFTSFLSIAIWVAWIVLLLIPDIDRKWDDTIL 843 



HUMAN: 246 SSALAANGWVFLLAYVSPEFWLLTKQRNPMDYPVEDAFCKPQLVKKSYGVENRAYSQEEI 305 

S+AL ANGWVFL Y+ PEF L +QR+P DYPVEDAFCKPQL+K+SYGVENRAYSQEEI 
MOUSE: 844 STALVANGWVFLAFYILPEFRQLPRQRSPTDYPVEDAFCKPQLMKQSYGVENRAYSQEEI 1023 

1 

HUMAN: 306 TQGFEETGDTLYAPYSTHFQLQNQPPQKEFSIPRAHAWPSPYKDYEVKKEGS 357 

TQG E GDTLYAPYSTHFQLQN QK+FSIPRA A SPY DYE +K S 
MOUSE : 1024TQGL-EMGDTLYAPYSTHFQLQNH- -QKDFSIPRAQAPASPYNDYEGRKGDS 1170 
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FIG. 21 
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FIG. 22 
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FIG. 23A 

CHO NFAT Ga15 Control (Fluorescence) 



FIG. 23B 

CHO NFAT Ga15 RAI-3 (Fluorescence) 
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FIG. 24A 
CHO NFAT Gal 5 




nG.24C 

CHO NFATGalSoGPCR 
Intermediate 



FIG. 24B 
CH0NFATGa15 + T/P 




FIG. 24D 

CHO NFATGalSoGPCR 
High 
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FIG. 25A 



1 ataacagcatgaagtgccgtggaactggaataggcgtgtcctctccctcgaccctccccc 60 



61 tccttgtccctctgctcacccctcgctcgttccctccctccggcgagggccncctttata 120 
121 acaactgctcagagtgcgagggcgggatagctgtccaaggtctcccccagcactgaggag 180 



181 ctcgcctgctgccctcttgcgcgcgggaagcagcaccaagttcacggccaacgccttggc 24 0 



241 actagggtccagaatggctacaacagtccctgatggttgccgcaatggcctgaaatccaa 300 
1. MATTVPDGCRNGLKSK 16 



301 gtactacagactttgtgataaggctgaagcttggggcatcgtcctagaaacggtggccac 360 
17 YYRLCDKAEAWGIVLETVAT 36 



361 agcnggggttgtgacctcggtggccttcatgctcactctcccgatcctcgtctgcaaggt 4 20 
37 AGVVTSVAFMLTLPILVCKV 56 



421 gcaggactccaacaggcgaaaaatgctgcctactcagtttctcttcctcctgggtgtgtt 4 80 
57 QDSNRRKMLPTQFLFLLGVL 76 



481 gggcatctttggcctcaccttcgccttcatnatcggactggangggagcacagggcccac 54 0 
77 GIFGLTFAFIIGLDGSTGPT 96 



541 acgcttcttcctctttgggatcctcttttccatctgcttctcctgcctgctggctcatgc 600 
97 RFFLFGILFSICFSCLLAHA 116 



601 tgtcngtctgaccaagctcgtccgggggaggaagcccctttccctgttggtgattctggg 660 
117 VXLTKLVRGRKPLSLLVILG 136 



661 tctggccgtgggcttcagcctagtccaggatgttatcgctattgaatatattgtcctgac 720 
137 LAVGFSLVQDVIAIEYIVLT 156 



721 catgaataggaccaacgtcaatgtcttttctgagctttccgctcctcgtcgcaatgaaga 780 
157 MNRTNVNVFSELSAPRRNED 176 



781 ctttgtcctcctgctcncctacgtcctcttcttgatggcgctgaccttcctcatgtcctc 8 4 0 
177 FVLLLXYVL FLMA LT FLMS S 196 



D0251NP 



31/45 



FIG. 25B 



841 cttcaccttctgtggttccttcacgggctggaagagacatggggcccacatctacctcac 
197 FTFCGSFTGWKRHGAHIYLT 



901 gatgctcctctccattgccatctgggtggcctggatcaccctgctcatgcttcctgactt 
217 MLLSIAIWVAWITLLMLPDF 



961 tgaccgcaggtgggatgacaccatcctcagctccgccttggctgccaatggctgggtgtt 
237 DRRWDDTILSSALAANGWVF 

( 

1021 cctgttggcttatgttagtcccgagttttggctgctcacaaagcaacgaaaccccatgga 
257 LLAYVSPEFWLLTKQRNPMD 



1081 ttatcctgttgaggatgctttctgtaaaccncaactcgtgaagaagagctatggtgtgga 
277 Y PVE DAFCKP QLVKKS YGVE 



1141 gaacagagcctactctcaagaggaaatcactcnaggttttgaagagacaggggacacgct 
297 NRAYSQEEITXGFEETGDTL 



1201 ctatgccccctattccacacattttcagctgcagaaccagcctccccaaaaggaattctc 
317 YAPYSTHFQLQNQPPQKEFS 



1261 catcccacgggcccacgcttggccgagcccttacaaagactatgaagtaaagaaagaggg 
337 I P R AHAWPSPYKDYEVK KEG 



1321 cagctaactctgtcctgaagagtgggacaaatgcagccgggcggcagatctagcgggagc 
357 S 



1381 tcaaagggatgtgggcgaaatcttgagtcttctgagaaaactgtacaagacactacggga 



1441 acagtttgcctccctcccagcctcaaccacaattcttccatgctggggctgatgtgggct 



1501 agtaagactccagttcttagaggcgctgtagtatttttttttttttgtctcatcctttgg 



1561 atacttcttttaagtgggagtctcaggcaactcaagtttagacccttactctttttgttt 



1621 gttttttgaaacaggatcttgctctgtcacccaggcttgagtgcagtggtgcgatcacag 
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FIG. 25C 

1681 cccagtgcagcct cgaccacctgtgctcaagcaatcctcccatct ccatctcccaaagtg 1740 

1741 ctgggatgacaggcgtgagccacagctcccagcctaggcccttaatcttgctgttatttt 1800 

1801 ccatggactaaaggtctggt cat ct gage tcacgctggctcacacagctctaggggcctg 1860 

1861 ctcctctaactcacagtgggttttgtgaggctctgtggcccagagcagacctgcatatct 1920 

192 1 gagcaaaaat agcaaaagcct ctctcagcccactggcctgaat ctacactggaagccaac 1980 

198 1 ttgctggcacccccgctccccaacccttcttgcctgggtaggagaggctaaagatcaccc 204 0 

204 1 taaatttactcatctctctagtgctgcctcacattgggcctcagcagctccccagcacca 2100 

2101 attcacaggtcacccctctcttcttgcactgtccccaaacttgctgtcaattccgagatc 2160 

2161 taatctccccctacgctctgccaggaattctttcagacctcactagcacaagcccggttg 2220 

2221 ctccttgtcaggagaatttgtagatcattctcacttcaaattcctggggctgatacttct 2280 

228 1 ctcatcttgcaccccaacctctgtaaatagatttaccgcatttacggctgcattctgtaa 234 0 

2341 gtgggcatggtctcctaatggaggagtgttcattgtataataagttattcacctgagtat 24 00 
24 01 gcaataaagatgtggtggccactctttcatggtggtggcagcaaaaaaaaaaaaaa 24 56 
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FIG. 26A 



A549 Transfection/ Flag-RAI-3 
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FIG. 26B 



A549/ Flag-RAI-3 
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FIG. 27A 




Anti-Flag Pre- immune i^i3 anti- 
blot sera blot sera blot 
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FIG. 27B 
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E 



o 

CO 



Q 



I 

CO 
I 



i 



o ^ 
o ^ 



o ^ 
CO S 




to a> 
o CM m 

CM T- CO 



t 



CO 



Li. 

O 
LU 



I 

u> 

■ 



S Q 
UJ I 



E 

CO 
9> 



Q 
o 

I 

CO 




h~ a> lo 

O <N CO 
CM T- 



co 



c 

< 



Q. 



o 

UJ 

I 

4-* 

c 

< 



t 



UJ I 




CM 
CM 

CM 

II 

C 
CO 



> 
< 



II 

c 

> 
< 



9»tnoo 



D0251NP 



43/45 
FIG. 33 



A. Normal Lung Tissue B. Normal Lung Tissue 




Respiratory Epitlielium, Normal Lung Respiratory Epithelium, Normal Lung 
C. Emphysema, Human Lung Tissue 




Respiratory Epithelium, Emphysema 
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FIG. 34 

A. Chronic Bronchitis, Human Lung Tissue B. Chionic BronchMs, Human Lung TIssu 




Seromucous Glands, Bronchitis 



Mucosal Inflammation, Bronchitis 
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